Several attempts have been made to find a natural boundary between the major psychoses, using clinical data and the statistical technique of dis criminant function analysis (Kendell & Gourlay, 1970; Brockington et al, 1979; Cloninger et al, 1985) .
Method
The patients came from four series. The first two are the Netherne and the schizoaffective series, which have been plus a history interview and interview with a relative or informant, carried out at the time of the index admission, and a follow-up interview designed by Brockington (Brockington eta!, 1978). In the schizoaffective series they consisted of the 9th edition of the PSE (Wing eta!, 1974) carried out at the index admission, and the same follow up interview. Seventeen patients in the Netherne and schizoaffective series were not reinterviewed at follow-up, becausetheyhad died(n=11), emigrated(n= 3)or for other reasons (n = 3). In the Manchester series, the data consisted of a modified version of the PSE, plus a nurse rating schedule and a relatives' interview, carried out at the index admission, and the same follow-up schedule. In the Birmingham series, there was no index admission: a comprehensive interview was held with the patient and an informant at the end of the study period, and the case records were subjected to a detailed analysis. For ease of analysis, the research files and case records of the patients in the schizoaffective and Manchester series were trans cribed by a research worker (AR) into narrative summaries of about 5000 words each, preserving the statements of patients and observers as much as possible.
Ratings
The original ratings made at index admission and follow up were jettisoned, and a new set of longitudinal ratings was expressed in terms of the difference between the means of the two groups and the percentage correctly classified.
Stage2. The groupof 302patientswasrandomlydivided
into two halves, each of 151patients. Throughout the rest of this paper these two halves are referred to as the â€˜¿ test series' and â€˜¿ validation series'. Using one half (the â€˜¿ test series'), a step-wise discriminant analysis was run, with an entry criterion of F= 1.5 and mahalanobis' D-squared as the index for selectingthe variables. The variablesselectedby the step-wise procedure were then used for a direct discriminant function analysis, and scores were calculated for all 302 patients. Thus the use of consensus ratings considerably improved the reliability of the rating process. Reliability coefficients were calculated for the 30 summary scales employing data accumulated in the six-rater reliability study, using Pearson's r for normally distributed scales and Spearman's rank correlation coefficient for the remainder. The median reliability was 0.78 and the mean 0.75. The reliability of each scale is shown in Table 1 . The reliability coefficient was below 0.70in seven of the 30scales.
For these scales a further study was made of the reliability of individual raters in 100 patients not included in the six-rater study, in order to see whether it had improved as a result of experiencegained in the six-rater study. 
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,iN@ Table 1 . It was found that it had risen to 0.70 or above in three scales,but remainedbelowthis levelfor the overlap of mania and verbal hallucinosis/passivity (0.65), the number of schizodepressive episodes (0.56), neurotic personality (0.52) and social stress (0.32). However, the use of consensusratings and the involvementof the principal investigator in checkingthe data will have improved the reliability of these items.
In 
Discriminant analyses
When the six diagnostic categories were compared with all remaining patients, using the 30 summary scales, schizo phrenia and bipolar disorder werethe two conceptswhich allowed the best discrimination to emerge. The distance between the means of the criterion groups was 3.55 for bipolar disorder, 3.37 for schizophrenia, 2.79 for schizo phrenia plus mood-incongruent psychotic depression, 2.44 for depression plus mood-incongruent psychotic depression, 2.38 for depression, and 2.17 for bipolar disorder plus mood-incongruent psychotic depression. It was concluded that it would only be worth examining schizophrenia and bipolar disorder in stage 2. The stage 2 discriminant analysis, comparing schizo phrenia with all remaining agents, selected 11 variables: those favouring schizophrenia (with their discriminant weights in parentheses) were â€˜¿ early social state' (0.55), ' (0.17) . It should be noted that almost all the discrimination depended on one variable (the severity of mania, whose distribution was bimodal, as shown in column4 of Table 1 ).The distribution of scores is shown in Fig. 2 . The difference between the means for the criterion groups was 4.15 and 96% of the patients were correctly classified.
Thus, all indices showed that the discrimination achieved was better for bipolar disorder than schizophrenia. For bipolar disorder, the distribution of discriminant scores was bimodal in both populations. For schizophrenia, the distribution of scores was not clearly bimodal, but unimodal with a skew, which may or may not be the result of the superimposition of two unimodal distributions of unequal size, but does not allow a point of separation to be determined. The contributions of different variables to the discrimination were more evenly spread, and only one of them (the severity of verbal hallucinosis and passivity) had a bimodal distribution.
Canonical variate analysis
The variables and discriminant weightsemployed in the canonical variate analysis are shown in Table 2 . There was Table 2 Variables used in the canonical variate analysis hardly any difference between the scores in the test and validation series, so Table 4 (test series@, validation series .) and criterion groups schizophrenia,bipolardisorderand depression.The mean for bipolarcriteriongroup is â€"¿ 2.30, + 0.93;the meanfor the schizophrenia criterion group is + 2.50, + 0.96; the mean for the depression criterion group is + 0.70, â€"¿ 2.00.
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Rangeof scoresNumbers in test seriesNumbers in validation seriesNumbers in combined seriesâ€"3.Oto â€"¿ 3.52-2â€"2.5to â€"¿ 3.0325â€"2.0 to â€"¿ 2.541014â€"1.Stoâ€"2.061420â€"1.0 to â€"¿ 1.515924â€"0.5 to â€"¿ 1.091019zero (c) There is some liaison between both these criterion groups and depression, but this is much stronger for schizophrenia than for bipolar disorder.
(d) A zone of rarity can be identified between bipolar disorder and the rest. If scores are plotted on an axis drawn between the mean score for the bipolar group and the mid-point using the same metric as for the abscissa, there are only two patients with scores between â€"¿ 0.5 and â€"¿ 1.5 (arrowed in Fig. 3 ).
(e) No suchclearzoneof raritycanbe identifiedbetween schizophrenia and depression, although there may be a relative area of rarity about half way along the continuum. 
Effect of excluding the bipolar group
The axisof scoresin the remainingpatientswasdetermined by a principal component analysis, and a discriminant analysis was carried out using depression and schizophrenia as criterion groups, and the scores in the canonical variate analysis as variables. The distribution of patients along this xis is shown in Table 3 . In both populations there is a suggestion of bimodality with the trough at a score between zero and + 0.5. It was decided to examine the 44 patients with scores within 0.5 units of this trough('the intermediate group' occupying â€˜¿ the mid-zone'), to see whether there were any specialfactors associatedwith scoresin this mid-zone. We first consideredwhetherthere wasany evidencethat patients in the mid-zone have less data, since it seemed possiblethat a failure to find a sharp distinction between depression and schizophrenia was due to the inclusion of patients who had not been adequately studied. We had various indices of inadequate data -the length of the study period, the number of episodes, the number in which it was not possibleto makean episodediagnosis,and the number who did not have a follow-up interview. We found no excess of patients with a study period less than 2 years, and no excess of episodes with too little information. The study period was somewhat briefer in the intermediate group, but not significantlyso (mean9.5 yearsv. 12.4years,P=0.15). The mean number of episodes was slightly less (3.7 v. 4.2/patient, P= 0.60). There was a significant excessof patients who did not have a follow-upinterview(8/17 in the intermediate group, P=0.013). We can conclude that lack of data may have contributed to blurring the distinction between schizophrenia and depression.
We nextconsideredwhetherpatientsin the mid-zonehad subcultural factors or language problems which obscured the recognitionof psychopathology.Misunderstandingof psychoticphenomena may have been a factor in patients who were born abroad or came from an ethnic minority, and in patients who were considered to have a low intelligence. These were, however, evenly distributed among the groups.
Wethen consideredwhetherthe patientsin the mid-zone were suffering from a â€˜¿ third psychosis'. 
Discussion
Limitations of the study Empirical studies of classification are few. It is thought that clinical nosologies will soon be replaced by classifications more soundly based on aetiology.
Nevertheless, biological studies have to employ provisional clinical groupings and it is not acceptable that these should be based on the intuitions of clinicians who worked long ago, or on ex cat hedra pronouncements by expert committees. There is a need to pursue empirical research into clinical nosology to the limit of its resolution, using a method which is as objective as possible. The limitations of clinical methods are consider able, and include especially the difficulty of taking variations in treatment into account, and the poor quality of the data for many episodes of illness.
There is also much error in converting descriptive accounts of psychopathology into numerical ratings.
This error is greater when the data come from many episodes and many sources of variable quality than it is for a single high-quality source dealing only with a recent episode. We have tackled the problem of the low reliability of â€˜¿ lifetime' data by the use of multiple raters, and by aggregating items into summary scales. By these means the rating error was reduced to acceptable levels for most scales, but it remained unacceptable for a few. In particular, we were unable to achieve adequate reliability for the rating of pre-morbid neurotic traits and the association of the onset of episodes with psychosocial stress, and (as will be seen) this may have affected the conclusions of the study. The data for a nosological analysis of this kind should ideally consist of a complete series of episodes, documented by research observations, starting with the first episode, and continued prospectively for a number of years, i.e. a follow-through study. Such data would enable the pre-psychotic state to be well determined, and would give equal weight to each episode. Unfortunately, such data were not available to us, and probably do not exist.
The patients used for nosological analyses should also come from population-based samples, otherwise important distortions will be introduced by the selection process. The present study was based on four different series of patients, none of which was population-based, and the composition of patients is likely to have affected the findings; in particular, an excessive number of schizoaffective patients were included.
Bipolar illness as a distinct entity
The category of bipolar illness, as defmed by DSM III, identified a group which was clearly distinct from the rest of psychotic illness. Although this result is not unexpected, it has not been demonstrated before by a statistical analysis of objective ratings, and it has not been appreciated that bipolar disorder is a more distinct entity than schizophrenia. Although this result could help to clarify the taxonomy of the psychoses, there are reasons for dissatisfaction with the group of bipolar disorders which emerges from the discrimination. The DSM-III definition depends mainly on the occurrence of typical manic episodes, and this is too narrow a definition of manic depressive psychosis. The 93 patients who fell within the bipolar cluster shown in Fig. 3 included only 25 of the 41 patients who had an onset of psychosis within two weeks of childbirth, which is now thought to be a marker for manic depression (Brockington et a!, 1982) .
A definition of bipolar disorder purely in terms of manic symptoms is unsatisfactory because it is known that some patients with the manic-depressive diathesis never have typical manic episodes. This was most clearly shown by the Danish twin study (Bertelsen et a!, 1977) , which demonstrated that patients with recurrent depression or atypical psychoses had the manicâ€"depressive heredity and presumably the bipolar diathesis. It is possible that further analyses of our data will show that alternative definitions of bipolar disorder will show an equally satisfactory discrimination from schizophrenia and depression.
Schizophrenia as a distinct entity
Our results have again shown that a clear bimodal distribution is not achieved when the criteriÃ §in group consists of patients with the label â€˜¿ schizophrenia'. The second mode is poorly defined, and there is an excess of intermediate cases. This is the same as the result we obtained in 1979 (Brockington eta!, 1979) . The only other authors who have tackled this problem by a discriminant analysis and using longitudinal data are Cloninger eta! (1985) . Their data consisted of interviews conducted at an index admission and follow-up, without using the medical records, and only one rater was used. The 24 ratings employed included only one concerned with the course of the illness (the number of admissions to hospital) and none concerned with defect symptoms, which are thought by some to define schizophrenia. Manic symptoms were identified only by the occurrence of spending sprees associated with elation, and de pressive phenomena only by the number of depressive symptoms. By restricting the analysis to seven variables, they claim to have shown an â€˜¿ area of rarity' between schizophrenia and the rest; however, Table 7 of their paper shows that patients with a score of +1 (n =160) outnumber those with a higher score (n = 95) . We conclude that their findings were the same as ours -a discriminant function involving schizophrenia as a criterion group produces a skewed unimodal distribution, not a bimodal distribution.
The use of canonical variate analysis with three groups clarifies the situation considerably. It shows that the bipolar group partly accounts for the skewed unimodal distribution, and the excessive numbers of patients with intermediate scores. When this group is removed, there is a suggestion of bimodality in the remaining patients on the â€˜¿ schizodepressive continuum'. We examined a group of 44 patients in the midzone of this continuum to see whether the failure to find a clear distinction was due to inadequacies of the data or the presence of another discrete nosological group.
The findings of this analysis confirmed that inadequacies of the data may have contributed to a blurring of this distinction. Including excessive numbers of schizoaffective patients had a different effect for schizoaffective mania and schizoaffective depression. There were 27 patients who met RDC for schizoaffective mania; this is almost lOÂ°le of the series, but it did not result in a â€˜¿ schizomanic continuum'; most of the patients with schizoaffective mania clustered with bipolar illness. However, it is well known that the nosological problems posed by schizoaffective mania are very different from those posed by schizoaffective depression (Brockington & Meltzer, 1983) . Patients with schizoaffective de pression were greatly in excess of those to be expected in a representative series of psychoses. There were 77 (27Â°lo) meeting RDC for schizoaffective psychosis depressed type and this compared with 12/119(10%) in the Camberwell first-admission study (Brockington & Leff, 1979) . These patients are fairly evenly distributed over the â€˜¿ map' of canonical variate scores shown in Fig. 3 , confirming the diverse outcome of these patients (Brockington eta!, 1980), but it is still true that they make up a higher proportion in the midzone of the schizodepressive continuum.
We found some evidence that stress-related paranoid disorders were also concentrated in the midzone, but, unfortunately, our data were not satisfactory for making this diagnosis. We had difficulty in achieving reliability in the rating of stress and personality which is important in this group. The study of this diagnostic concept requires a prospective collection of patients in which care is taken over judgements of the temporal and psychological relationship of symptoms to personality and social context, i.e. it requires a method similar to that of Brown & Harris (1978) in their analysis of life events and depression. This group is numerically small (Hays, 1978) , but there is collateral evidence that the aetiology is different from that of schizophrenia (Kendler & Hays, 1981) , and it is possible that their inclusion as a fourth criterion group (with appropriate data and ratings) would result in their emergence as a distinct group on another axis in hyperspace, allowing a clearer discrimination between schizo phrenia and depression to be made. 
